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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1 .1 14, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 . 1 7(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 2/17/2006 has been entered. 

Response to Arguments 

2. Applicant's arguments with respect to claims 32-60 have been considered but are moot in 
view of the new ground(s) of rejection. 

Terminal Disclaimer 

3. v The terminal disclaimer filed on 2/21/2006 disclaiming the terminal portion of any patent 
granted on this application which would extend beyond the expiration date of any patent granted 
on application number 1 1/121,580 has been reviewed and is accepted. The terminal disclaimer 
has been recorded. 

Information Disclosure Statement 

4. The information disclosure statement (IDS) submitted on 2/27/2006 has been considered 
by the examiner. 

Drawings 

5. Amendments to the drawings were received on 2/27/2006. These drawings were not 
entered as indicated in the miscellaneous office action mailed 3/6/2006. 
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6. The drawings are objected to because the shading in the figures makes it difficult to 
distinguish features in the drawings. Corrected drawing sheets in compliance with 37 CFR 

1 .121(d) are required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure number 
of an amended drawing should not be labeled as "amended." If a drawing figure is to be 
canceled, the appropriate figure must be removed from the replacement sheet, and where 
necessary, the remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement sheets 
may be necessary to show the renumbering of the remaining figures. Each drawing sheet ^ 
submitted after the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

7. Claim 43 is objected to under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. Claim 43 merely restates a limitation already present in the 
independent claim. 

8. Claim 55 is objected to under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
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claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. Claim 55 merely restates a limitation already present in the 
independent claim. 

9. Claim 32 is objected to because of the following informalities: the phrase "including one 
or more of nanocrystals in a matrix" should apparently be "including one or more nanocrystals in 
a matrix" or should apparently be "including nanocrystals in a matrix". Appropriate correction is 
required. 

10. Claim 32 is objected to because of the following informalities: in the last paragraph, the 
phrase "a pump disposed vertical relative" should apparently be "a pump disposed vertically 
relative". Appropriate correction is required. 

1 1 . Claim 44 is objected to because of the following informalities: the phrase "wherein the 
pump is to tunnel" should apparently be 'wherein the pump is used to tunnel" or should 
apparently be "where in the pump tunnels". Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

13. Claims 32-60 are rejected under 35 U.S.C. 103(a) as being unpatentable over Armani et 
al (US 2004/01 79573 Al) in view of Chan et al (US 6,236,060 Bl) and in view oiLoCascio et 
al (US 2003/0016907 Al). 
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1 4. Regarding claims 32-35, 40, 43-45, 47, 51, 52, and 55-59, Armani et al teach an 
apparatus shown in figures 1, 4, 6, and 7. The apparatus includes a silicon substrate (120) (see 
paragraph 12). A microresonator (110) with an annular structure is disposed on the substrate 
(120) as shown in figure 1. The microresonator (1 10) is used to recirculate light at a desired 
wavelength (see paragraph 4). Armani et al also teach the use of an optical pump to excite 
circulation of light in the microresonator (see paragraph 50). 

15. Armani et al do not explicitly teach that the microresonator comprises silicon dioxide 
with silicon or silicon germanium nanocrystals. Armani et al also do not teach that a pump 
tunnels current through the silicon dioxide to form electron-hole pairs in the nanocrystals. Chan 
et al teaches a light emitting device comprising electrically conductive materials. Chan et al 
teaches that it is well known to inject silicon nanocrystals or silicon-germanium nanocrystals into 
a layer of silicon dioxide (see column 3, line 59 to column 4, line 16 of Chan et al). Chan et al 
teach that it is also well known in the art to tunnel current from a source to create electron-hole 
pairs in nanocrystals (see column 2, lines 43-55). 

16. It would have been obvious to one of ordinary skill in the art at the time of invention to 
modify the micro-resonator of Armani et al by injecting silicon or silicon-germanium 
nanocrystals into a layer of silicon-dioxide and tunneling current through the layer to form 
electron-hole pairs in the nanocrystals as taught by Chan et al. Motivation to do this would be to 
result in a "high efficiency electroluminescent structure" (see column 2, lines 50-55 of Chan et 
al). Armani et al also suggest that the silicon dioxide of the microresonator can include an added 
dopant or embedded active optical component (see paragraph 59). These suggestions would lead 
one of ordinary skill in the art to combine the teachings of Armani et al and Chan et al since 
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Armani et al suggests adding a dopant or active optical element and since Chan et al suggests 
improved optical effects can be achieved by adding nano-crystals into an optical medium. 
Furthermore, additional motivation would be that it is common practice in the art to channel 
current through an oxide layer to form electron-hole pairs to excite energy. 

1 7. Neither Armani et al nor Chan et al teach that the silicon nanocrystals are formed in an 
AlSiO x matrix. LoCascio et al teach a microresonator as shown in figure 12 that includes an 
annualar structure including nanocrystals formed in a matrix. LoCascio et al teach that the 
matrix can be made of silicon (see paragraphs 52 and 55). LoCascio et al also teach that the 
microresonator can be pumped for an optical light source located above the microresonator (see 
paragraph 81). The microresonator is also coupled to two patterned waveguides (106 and 107) 
that are formed on a substrate. The waveguides are vertically coupled to the microresonator at a 
location below the micresonator as can be seen in figure 12. LoCascio et al do not explicitly 
teach that the matrix is AlSiO x or that the waveguides are located above the microresonator. 
However, these would be obvious modifications. It would have been obvious to one of ordinary 
skill in the art at the time of invention to use AlSiO x in place of silicon in the matrix since 
AlSiOx and silicon are both known to be equivalent for their use in the optical semiconductor art 
and the selection of any of these known equivalents would be within the level of ordinary skill in 
the art. It would have been obvious to one of ordinary skill in the art at the time of invention to 
place the waveguides above the microresonator (instead of below) since it has been held that 
rearranging parts of an invention involves only routine skill in the art. In re Japikse, 86 USPQ 70. 

18. It would have been obvious to one of ordinary skill in the art at the time of invention to 
modify the microresonator taught by Armani et al in view of Chan et al by placing the 
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nanocrystals in a matrix, coupling the microresonator to patterned waveguides, and pumping the 
microresonator with a light source as taught by LoCascio et al. Motivation to do this would be 
the suggestion by Armani et al to couple waveguides to the microresonator (see figures 4A, 4B, 
and 7A). While the waveguide shown in the figure is a fiber, Armani suggests that the 
waveguide could have other configurations (see paragraph 47). Further motivation that would 
lead one of ordinary skill in the art to combine the LoCascio reference with the teachings of 
Armani and Chen would be that the nanocrystal arrangement used by LoCascio allows for 
controlling and "altering the resonant condition of the microcavity" through the illumination 
provided by the pump source (see paragraph 26). This allows for the resonator to resonate 
wavelengths of any size (see paragraph 52). 

1 9. Regarding claims 36-39, 48. and 49, Armani et al in view of Chen et al and in view of 
LoCascio et al teach an apparatus as discussed above in reference to claims 32 and 45, 
respectively. Armani et al teach that the annular structure can be a ring or a disk (see paragraph 
26). Armani et al teach that the optical energy within the microresonator can be resonant in a 
whispering gallery mode (WGM) (see paragraph 12). By definition, a microresonator where the 
energy is resonant in a WGM is inherently has a circumference that is an integer multiple of the 
wavelength of the optical signal. The length from the center of the disk to the center of the 
waveguide forming the disk is, by definition, the radius of the disk. Therefore, radius of the disk 
is proportional (by 2n) to the circumference which is an integer multiple of the wavelength of the 
optical signals being resonated in the microresonator. By definition, a disc structured 
microresonator where the energy is resonant in a WGM inherently has a perimeter that is an 
integer multiple of the wavelength of the optical signal. 
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20. Regarding claims 41, 42, and 50, Armani et al in view of Chen et al and in view of 
LoCascio et al teach an apparatus as discussed above in reference to claims 32 and 45, 
respectively. Armani et al teach that the microresonator comprises a rare earth, specifically, 
erbium or ytterbium (see paragraph 14). 

2 1 . Regarding claim 46, Armani et al in view of Chen et al and in view of LoCascio et al 
teach an apparatus as discussed above in reference to claim 45. Armani et al teach that the 
distance between a waveguide and the microresonator is "in the order of hundreds of 
nanometers". This range includes the claimed range of being less than or equal to 250 nm. In 
the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima 
facie case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In 
re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990). See MPEP 2144.05. 

22. Regarding claims 53 and 60, Armani et al in view of Chen et al and in view of LoCascio 
et al teach an apparatus as discussed above in reference to claims 45 and 57 respectively. 
Armani et al teach that an optical pump source (420) can be used to pump the waveguide. 
LoCascio et al teach using a light source to pump the microresonator (see paragraph 81). 
However, neither Armani et al, nor Chen et al, nor LoCascio et al explicitly teach that the pump 
light source is an LED. However, it would have been obvious to one of ordinary skill in the art 
at the time of invention to use an LED as a light source to pump light since LED's are routinely 
used in the art of optics as pump sources. 

23. Regarding claims 54, Armani et al in view of Chen et al and in view of LoCascio et al 
teach an apparatus as discussed above in reference to claim 53. Armani et al, nor Chen et al, nor 
LoCascio et al explicitly teach that the LED emits light at a wavelength of less than 900nm. 
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However, it would have been obvious to one of ordinary skill in the art at the time of invention to 
use an LED that emits light at a wavelength of less than 900nm since it has been held that where 
the general conditions of a claim are disclosed in the prior art, discovering the optimum or 
workable ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Derek L. Dupuis whose telephone number is (571) 272-3101. 
The examiner can normally be reached on Monday - Friday 8:30am-4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G. Font can be reached on (571) 272-2415. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Frank G. Font 
Supervisory Patent Examiner 
Technology Center 2800 
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Group Art Unit 2883 



